C°°(X,S
2 ) is equal to
{ƒ G C°°{X, S 2 )\ deg(ƒ) is a multiple of b(X)}.
The above statement holds since the topological degree deg: n 2 (X) -^ Z is an isomorphism from the second cohomotopy group n 2 (X) of X onto Z and, by [1, Proposition 13.4.2] , the set n\{X) = {[ƒ] G n 2 (X)\f G ^(X, S 2 )} is a subgroup of TT 2 (X) . The invariant b(X) can attain, as X varies, any nonnegative integer value (this answers a question raised in [1, Remark 13.4 .3]). More precisely, we have the following.
Theorem 1. Let M be a C°° compact connected oriented surface and let b be a nonnegative integer. Then there exists an affine nonsingular real algebraic surface X, diffeomorphic to M, such that b(X) = b.
One of the essential steps in the proof of Theorem 1 is the study of 31 (C x D, S 2 ), where C and D are nonsingular real cubic curves in RP 2 . This study, influenced by arithmetical properties of elliptic curves, deserves special attention.
Given a G R* = R\{0}, let r a = (1/2)(1 + ay/^ï) if a > 0, and % a = a>/-T if a < 0 and set Let us now consider the case where afi is in Q. Let Z + denote the set of strictly positive integers. Given integers p and q, let (p, q) denote their greatest common divisor. For the lack of space we do not give here formulas for b(D a , Dp) with a e R*, /? < 0. Instead we record some interesting corollaries to Proposition 2 and Theorems 3 and 4. We also have several results concerning £%{X X x X 2 , S 2 ) for real algebraic curves X { and X 2 other than cubic curves. For example, let F n be the Fermât curve in RP given by the equation x n +y n = z n . Then one can show that 3i{F n x F n , S 2 ) is dense in C°°(F n x F n , S 2 ) for n odd, n > 3, and that M{F k x F k , S 2 ), with k even, k > 4, contains mappings which are not null homotopic. Previously, it was only known that every regular mapping from F 2 x F 2 into S is null homotopic [2, 7] .
